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Time-domain astronomy is a
priority area of research in the
next decade

Hot topics: explosive transients
(GRBs, SN shock breakouts,
FRB. ...)

Possible GW emitters (and

neutrinos)
+ GWI1708171



Gamma-rays bursts

 Prompt emission close the the central engine
o keV-MeV

o Afterglow emission from the jet

o From X-rays to radio
o Trace different phenomena

e Possible kilonovae emission from UV to IR
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GRB physics

Prompt/Early afterglow : first
time after the burst, can we
probe the emission at very
early stage of the jet

Reverse shock physics : jet
launch and initial conditions

Central engine activity
Relativistic shock physics
Interaction with ISM
Study physics of the hosts
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Kilonova

During merger phase rich neutrons
matter could produce heavy elements
by neutron capture (r-process)

Quasi isotropic emission, heated by
radioactivity, emission expected to shift
from blue to red during cooling

Ejecta physics and nuclear equation of
state

LSST can catch the signals during 6 days
up to 200 Mpc

o Close to mean distance reachable after
2022
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Links between observables

Gravitational wave signal

LVC analysis
(M,q,A)

ra, de

Sky localization
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Quasi-universal relations
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Constraints on the
inclination angle

Ejecta properties
(mej y Vej ,Xej)

EOS binary properties
(q,A, MTOV)

Opening and

inclination angle

Binary properties GRB
(q,A, MTOV)

\/ Multi-messenger constraints !

Kilonova

Gamma-ray burst

afterglow
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GRANDMA

e Network of telescopes from robotics to follow-
up facilities with spectroscopy capabilities

o Optimize observation scheduling and follow-up
e Perform characterization of candidates
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FINK and GRANDMA

o LSST will provide infos for the different candidates that can be
observed by the network
o Help in finding the real counterpart by adding points in the light curve
o Need to study specific filters
o Can follow-up also several candidates in parallel

o Optimization on the scheduling to be studied within the framework of
FINK
o Bring new information to prioritize scheduling or follow-up
o Dynamical scheduling need to be studied

o Similar technology could be use to speed-up observation plan generation in the
network
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SVOM in the next decade

() SVOM Wi" be One Of the main OC.l.Or On 1 ToO per d:;T(i)':ZIng:ig:tside B1 law 5 ToOs per nggg;fo'fnés:ig:tside B1 law
GRB detection after 2021

o Also have an important program on Target
of Opportunity

o From 15 % of time on the first 3 years to 40% after
o LSSTis quite complementary with SVOM to
study GRBs

o Help in characterization of counterpart

o Allow to better study connection with
supernovae

o Add some observations in early phase or latter
phase

o Understand better jet physics
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FINK and SVOM

ToO program may allow to send 2-3 g
request per month to satellite :

o Need to filter enough the transient to go for the g
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Conclusions

FINK and LSST will be key players in the transient astrophysics
Discussions already started

Some simulation to be done to simulate GRB afterglows and study
effect in LSST data (filters, scheduling, ...)

Need also to link this with studies using kilonovae
Will provide more outputs and tools needed
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